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BEGIN WITH THIS
letter a series de-
scriking the revolu-
tion which is golng
on In the mining re-
gions of the weat.
During the past three
months I have trav-
eled several thou-
sand miles In the
Rocky Mountaina.
They are allve with
prospectors. It is
eatimated that 2,000
men ara climbing
about the hills and canons of California,
Arizona and Nevada. There are hundreds
of prospectors golng carefully over the
old mining reglons of (‘olorade, and in Utah
i3 now belng developed a new gold reglon,
whilch Salt Lake City men clalm will pro-
duce more than enough to pay off the
national debt. The gold nrow belng mined
at Cripple ("-eek !s enormous in guantity,
and thwere are other camps in Colorado
which are turning out fortunes in gold-
bearing ro'k. The new processea of gold
reduction have changed almost entirely the
charact of gold mining and wlithin the
next few years the whole world will be re-
prospected for gold.

Gold Everywhere,

It iz hard to reaMze that gold 1s one of
the most common of all the metals, but
this fact. Gold is to be found in
nearly every part of the earth, but hitherto
the cost of reduction has teen so great and
the gquantity of gold so small that i only
a few places could it be mined at a profit.
Gold exi=ts in the waters of tha sea, and
the chemist who can invent a method of

is

getting the gold ont of the great Salt Lake |

will Lave a fortune. Thie Andes are full
of gold. Central America has hundreds of
abandoned mines. The old dumps or wasta
of tne mines whilch the Spaniarda worked
fn Mexico will now be put thirough the new
processes for getting ont the gold, and the
result will be forlunes. There is a wvast
quantity of low-grade gold in the eastern

part of the United States. From Nova
Scotia to Georgia runs a golden streak,
which has at different points pald for min-
ing. zets have besn recently found fu
Nova Scotia worth $200, and last year a

nugeet was foand in Crawford County, N.
., which weighed 8 pound 5 ounces. All
ef our goll up untll 1827 came from North
Carslina and there have long been gold
mines in different parts of Georgia. There

i juartz near Washington, I O,
11, It ls =ald, pay ¥10 a tomn, and
ae past year geld mines have been
in a small way near the pational

')

: There is a gold vein Iin New
Hampshire, which, in 1817, yielded $50,000,
and gold has been mined on Manhattan

Island which averaged $4 a ton. There is
golid in Onio and our mountains of the west
have, it Is believed, hundredsa of undiscov-
erad golden veins. In the region between
the Rockies and the Faclfic so far has
been produced 99 per cent of all the gold of
the ['nitesl States, amd hitherto many
mines have been discovered and abandon-
ed, which ~an now be worked by the new
processez at a profit. There are valuable
goll mir«s in the state of WashlIngton, and
the =ardds or the Pacific ocean, from Puget
Sound to the Aleatian Islands, contain
gold dust, and In some places they are now
being panned by miners. There 8 probably
a large amount of gold in British Colum-
bia, the mountains of which have not been
prespected. The TreadWell mine of Alaska
has an annual output of more than §500,-
M) and from 1t has already been taken
moie than 35,0000 worth of gold. This
gold Iz of such a low grade that some
years age no one would have thought of
tryving to rlne It. Tts averaga ls between
£.50 and ¥ per ton, and still at these low

THE LARGEST CYANIDE MILLS IN

figures it glves the proprietors 100 per cent
profit

The gold of the Dakotas 13 of a low
f there are hundreda wpom hun-
spuare miles In Colorado which
contaln low grade ore. Wagon loads of
rock picked up off the grazing fields about
Cripple Cresk*have assayed $22 per ton, and
el4 mines which have bheen abandoned
ars by the naw processes now being worked
at a profit.

The Goliden Era.

You can never tell where gold 1s until you
find 1t, say the old miners, and the pros-
peettag which is now belng done will de-
velop, in all probability, mines containing
the richest of ore, as well as low-grade
mines. Take the (iolden Fleece mine, which
new produces from twenty to thirty thous-
gnd dollare a month, and has been doing so
for four or five years. It was located about
twenty vears ago, worked for a time and
abandoned. It was then sold. The buyers
worked it and gave {t up as a fallure. Then
a man named Davis, who understood the
pecullar ores of the Golden Fleece, took an
option on the property for $15000. He ap-
pllad new procesees to the reduction of his
ores, and him firat car load netted -him the
amount of the bond. On the strength of
that car load he was offered such a price
for the pro 1y that he could have sold
out and made §75.068) on the deal. He went
on mining, and soon struck & big vein. This
mina has now 600,000 shares, and I am told
that it has already pald about $500,000 in
Atvidends,

The reduction of the low-grade ores will
alone revolutlonize the gold produet of the
world. The increase is alreandy enormous.
The South African mines are to a large ex-
tent _low grade, They produced $40,000,000
worth of gold last year, and $10,000,000
worth of this would have been lost had it
not bheen for the new processes of getting
out gold by the use of cyanide of potassiam.
These mines were opened first in 1887. Up
to the first of last January they had pro-
ducod about 150,000,800 worth of gold, and
Hamilton Smith, the great English mining
engineer, estimates that there is more than
& billion and a half dollars’ worth of gold in
the already known flelds of South Africa
yet to be mined. The Australian mines are
turning out great quantities of gold, and in
1804 both Africa and Australia were ahead
of us ir gold production. It is only lately
that we have gotten these new processes at
work upon our ores, but last year we re-
gained our place as the chief gold-producing
country of the world. In 185 we led both
Africa and Ausiralia by more than $10,000,-
@), our gold produect last year amounting
to 50,000, 08x), Colorado alone had an -
erease in 1588 over {ts product of 1804 of
88,000,000, and it standd today as the great-
est gold state of the LUnion. It produced
Jast vear §15,000,000 worth of gold, or three
millions mere than California, and Colorado
men tell me that they expeect to get at leasi
$25.0m) i) worth of gold out of the moun-
tains during the present year. There will
be an enormous inerease in the gold produet
of T'tah this year, and California, which
produced $15,000,000 worth of gold in 1865,
will produce more in 1808, Altogether in
1868 the world produced nearly $200,000,000
worth of gold, Thiz is a greater amount

-
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| mill was put up in Ausiralia in 1839. Then
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than has ever hecn mined in any one year.
It is equal to the entire product of any
twenty years up to 15840, and if the present
ratio of increase goes on we shall in 1900
have an annual product of $320,000,000, and
the world's stock will, between this time and
that, have been Increased by more than
$2,000,000,00). These figures are inconceiv-
able, but they are founded on fact, and they
represent a revolution brought about by a
combination of new discoveries in natural
resources and new Inventions as applied to
mining, which will revolutionize the finan-
cial system of the world.
The New Cheap Processes.

But let me tell you something of these
cheap methods which have lately been in-
vented for getting out gold. You have all
heard of placer mining, or the washing
of gold grein, nuggets or dust out of the
beds of rivers and the sides of mountalns.
The first mining done was of this kind, and
urtil lately nine-tenths cf all of the gold
of the world was gotten out in this way.
An enormous quantity was then produced
by erushing the rock and smelting I1t. This,
however, is a very expensive process, cosi-
Ing $14 and upward to the ton of rock,
and ore which does not contaln more than
$20 per ton seldom pays the cost for smelt-
ing. By the new processes, if there is $10
worth of gold In a ton af rock it can be
gotten out at a profit, There are Immense
ore bodies near Salt Lake Clty, which can
be profitably mined for $2.50 a ton, and
there is one mine there where the cost of

reduction is not more than 75 cents. I am

fore it can be grourd to powder. This is
dcne by passing it through emnrmous steel
tubes of the lenzth of an ordinary rallread
pessenger coach and as big around as a
flcur barrel. 'Through these tubes flames
of gus continually blow. They are inclined
at such an angle that the ore going in at
the top as they revolve rolls slowly down
to the bottom. As it rolls it has this flery
bath, and the heat takes all the molsture
out of the rock. Then an elevator of iron
buckets, much like that which carries
wheat up in a flour mill, carries the ora
to the top of the works, and It is emptied
in ateel crushers, which grind it to powder.
The ore which we saw before as cobble
stones and broken rock has now become a
flour. It looks llke dust, and it Is composed
of milllons of grains, but each of those
g1ains contains an Infinitesimal gquantity
of gcld, and this costly dust is worth a
fcrtune. The rock was hard and rough.
The dust is so soft and fine that you can
1ub it to and fro in your hands without
scratching the skin, and it looks much
like powdered pumlice stone. It has, how-
ever, no gleam of gold, and were it on the
toad you would drive your carriage
through It without thinking.

Golden Mush.

The dust is now ready for its cyanide
bath. It 1s loaded into carg and wheeled
into what might be called the bath room.
This {s an immense room, filled with ecir-
cular tanks made of steel. Each tank Is

about thirty feet in dlameter and as high
as your walst. Each will hold 100 tons of
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told that mills are now being put up In
Parke county, Col.,, which wlll treat ores
for 75 cents mer ton and save G per cent
of the gold, and mcre than half a million
dollars of gold whkich would have been
wasiad has been gotten out of Crippie
Creek rock by the cyanide mill, which I
deseribe furiher on. Then there is the
chlorination process, by which c‘&t:tu.ll:
kinds of ore are freated with chemicals
and zases, and out of them are finally
taken ingots of pure gold. There is the
bromination process somewhat similar, and
a method has been lately invented In Ger-
many for getting the gold out of the rock
by electricity.
What Cyanide Is.

The most lmportant process, however, Is
the extraction of the gold by means of
cyanide of potassium. Cyanide of potas-
sium i3 a chemical which looks for all the
world like alum. It now costs from thirty
to fifty certs a pound. It is made of the
kcofs, horns and refuse of cattle, and It is
Geadly poison. It has, however, a won-
derful affinlty for gold, and when mixed
with water and applied to the ore In a cer-
taln way it will suck all of the gold out of
the rock. This process of extraction was
Invented by two Scotchmen, and the first

ona was put up In Bouth Afrieca and In
15892 the first cyanide mill of the United
States was erecled in Boulder county, Col.
There are now more than fifty cyanide
plantas in Bouth Africa. There are twen-
ty-four in Australasla and something like
twenty Iin Jdifferent parts of the Unitad
Ytntes, with a number of others going up
all over the world.

The World’s Biggest Cyanide Mill.

The bigzest and most perfect of all so
far erected Is that of the Metallic Reduc-
tion Works near Florence, which I visited
the other day. Into this mill are poured
car loads of what look like cobble stones.
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railroad ballaet or broken granite, and out

of it every month as a result comes a brick
of solid gold, worth $40,000. New works are
now being added, and by the time this let-
ter s published it will be four times as
large as it is now. It will then ba able to re-
duce #4) tons of gold ore a day, and, suppos-
ing the rock to have only ore-half ounce
of gold to the ton, its output will he at the
rate of $6,000 per day, or about $2,000,000
worth of gold per year. The works are
situated on the edge of the Rocky moun-
taina within two miles of the oll town of
Florence. They look much like an im-
mens=s wheat elavator or rudely built bls
Pennsylvania barrs, but they contain the
firest machivery of their kind in the world.
They suck 97 per cent of the gold out of
the reck which passea through them,
whereas the mills of South Afriea, it i1s
sald, are able to save only from 60 to R0
rer cent. These mills use pelroleum as
frel, and the Florence Cripple Creek rall-
road brings the Cripple Creek ores directly
to them.
A Trip Through the MIill

Let us now tuke a train locad of gold-
bearing rock and follow it through this
graat mill. How the gold 18 gotten out of
the mine I will dsscrlbe in another letter.
Our frelght cars are filled with the ore.
It is a mixture of broken granite, porphyry
ard other stones of different coiors. There
12 gravel In it. It contains dirt, and it ia
for all the world like a pile of broken up
rocks mixed with the refuse of a quarry
of rotter granite. There Is not a sign »of
£old anywhere. You can take up a plece
of rock from any part of the car load and
examine it through a microscope and you
will not see a glint of yellow or anything
which to your eyes would Indicate gold.
5till, that rock will averzge a half an ounce
of gold to the ton. In those car loads one
atom In every 48,000 is gold, but this atom
is almost evenly mixed throughout the
whole, and the question Is to get it out.

Contly Dust.

The superintendent of the works tells us
this as we ride on the cars up to the
mill,. We are carried by means of an on-
gire omr & trestle work track, which lands
the ore at the top of the mill, fur the rock
is carried from one level to another hy
means of gravity, We look down at the
lcad as we go up. There are specks of
stone the gize of the head of a pin, and
there sre lmmense boulders weighing hun-
dreds of ponnds. All this must be crushed
to powder before it can be worked. The
car steps at the top and the ore is loadod
irto what lonks llke a gigantic coffee mill,
the top of which I8 as big around: as a
hogshead. As the rock falls into it the
miil” s¢izes the stones In its great steel
teath and grinds them to pleces. ©* You
bhear them apparently groan as they are
crushed and you shudder at the thought
of getting Into the jaws of the machinery.
This mill grinds the ore to the size of a
walnut. Another takes it and reduces It to
pieces the size of a pea, and it is than
ready for the dryer. Every molecule of

| potassium and water.

moisture must be takan out of the ore he-

this powdered dust. The cars run along a
little rallroad which leads from one tank
to another aml from which the dust is
dumped into the tanks. Then the evaniide
soltition is introduced by means of pipes.
The solution is a fluid as clear as crystal.
It lcoks like water, but it is water con-
diining the poisonous cyvanide of potassium.
!i takes about one pound of cyanide to
1

et
fe gold out of each ton of ore, and as the
uff runs through the dust the mixture
icoks for all the werld like brown mush, It
is mush, but it is mush mixed with gold.
Now, by the atlinity which the cyanide of
potassinm has fur gold, as the solution
rins «through the sandy dust, the gold
leaves the earth and melts amd assumes
the form 5f a liquid and hecemes a part
of the solution. It is just as though yiou
hadd a lot of salt or sugar mixed with dirt.
If you should put water on the dirt the
salt and sugar would be Jdissaolved and g
Into the water. Well, that is the way the
gold does wiih this mixture of evanile of
It takes some time,
however, for the solution to soak all of the
geld cut of the sand, and it is left for sev-
cral days upon it. At the end of this time
the gold has all gone into the solution and
¥ou have this Auild made up of water and
gold and eyanide fioating around through
the mush. Thz solution is still as clear
as crystal, and there is no sign of gold.
Now,each of these immense tanks has two
Lottoms. One is of solid material through
which the water cannot pass and the other
18 of canvas. When the dust is first put
in the bottom is double, with the solid hot-
tem beneath. After the liguid has heen
long enough on the mush the solid bottom
ia taken away and the solution contalning
the gold drains out through the canvas
and is carried away, leaving alimost noth-
Ing but the dirt behind. One tank of dust
al the estimate of half an ounce of gold
to the ton contains a thousaind dollars’
worth of gold. Gf this 3970 warth has gone
Into the water, leaving a waste of only $30
in one hundred tons of ore.
Gold From Water.
We have now several hogaheads of gold-
en water. It looks llke common water. It
Is as clear as ecrystal, and were it in a
pitrher you might drink it by miatake. We
know, however, that it has that 3070 worth
of gold In it, and the question is how to
get it out. If it were salt or sugar we
might evaporate the water and the residue
at the hottom would be a part of the sugar
and salt within it. But gold is not to he
gotten out in that way. It is raken from
the water much on the same principle as
that by which it has been extracted from
the rock. Gold as it exists In the cyanide
solutlon has a peculiar affinity for zine,
If there is an atom of zine next to one of
these molecules of gold It will leave Lhe
cyanide water and stick to the zine. But
zinc is expensive, and a large surface is
needed to gather all these little molecules
of gold. The surface is gotten hy having
the zine prepared in cireular disks of the
size of a dinner plate and about as thick
asg the head of a pin. These, by means of a
lathe, are turned into fne shavings. much
like the excelsior used for packing dishes.
This zine excelsior is now put into steel
vats about eighteen feet long and four
feet wide and two feet deep. These vats
have partitions rurning through them, and
each compartment is loosely filled with this
zine excelslor. Now the cyanide solution,
with its gold In it, is turned into the vat
and so arranged that it will slowlv flow
about through the zine exccisior. As the
golden water washes the zine shavings the
atomsa of gold leave the water and stick to
the zine until at last every bit of water has
Elven up ita gold. The zine under its in-
fluence gradually turns from a bright sil-
ver to a dirty wellow. It geows heavier
and heavier with its golden load, until it
has at last gathered all the gold. The so-
lution is then drawn off through holes in
the bottom of the vat and strengthened up
in order to be used to gather more gold.
The zinc and gold is put into a furnace
and smelted, and after a short time the
result is a brick of soild gold, purer than
that which is used for wedding rings or
golden eagles.
FRANK G. CARPENTER.
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FORCE OF HABRIT.

Ensy to Tell n Man’s Business From
. His Actions.
From the New York i'ress,

They were both students at the new
school of psychology, physiognomy and
metaphysics. They dropped Into an all-
night restaurant and were talking of hyp-
notism.

“See that young man over there near the
icebox?"" asked one.

“Yes; why?' asked the other.

“What business does he follow, judging
from scientific observation?"

“He Is either a night operator or a gam-
bler."”

“By what reasoning?'’

“Because he is pale and nervous. The
sun never shines on him. He has a voca-
tion that keeps his nerves at a high ten-
sion.”

The students left the contemplation of

ascientific research to Investigate the merits
of two clam chowders.

“I'll tell you what line of business that
man follows," said the sccond philosopher,
after a long pause.

“Well, what does he do for a living?"”

“Paying teller in a bank.”

“How do you know?""

“I watched him when tRe waiter brought
his pancakes a minute ago. He dampened
his fingers and ran them over to see If the
count was right.”

—— e
Did It Quietly.
From Truth,
“Do you know that fortune knocks once

at every man’'s door?"
‘“Well. fortune must have had gloves on
when she knocked at mine."-

DRIFTING POLEWARD
Andree’s Perﬂoua+;;ﬁ;n Journey
Over Frozen Seas.

—-

GAS SHIP USED

AN ENORMOUS

Description of the Novel and In-
tricate Apparatus.

STEERING THE COURSE
S =

T MAY BE THAT
at this moment a
vast balloon, carry-
ing three adventur-
ous Swedes, 18 drift-
ing across that mys-
terious region of the
earth known as the
North Pole. This iIs
the famous Andree
expedition, for which
preparations have
Leen in progress In
Sweden for many
months. The vessel
containing the balloon and its appurte-
nances, together with the explorers and
thelr assistants, sailed June 7 from Go-
thenburg, Norway, mul was expecied to
reach Amsterdag ,Ieland, Sptizhergen
from which the start was te be made,
Jvne 18. A dispatch -was recelved about
ten days ago from Thomas, Norway, stat-
reach Amsterdam Isiand,, Spitzbergen,
was that Andree was about ready to start,
and was walting only fof’a faverable wind
before floating off into the unknown re-
gions of the north.

The August issue of the Strand Maga-
zine contains an interesting descreiption of
the Andree bailoon and the facts connected
with the explolt.” |

When Mr, Andree first made his pro-
posed voyage known to an English aun-

Mr. S. A. Andree.

dience (at the geographlcal coengress In
1545) he received but scant encourage-
ment at the hands of men of science, and
probably less from the public generally.
One scientific man, indeed, characterized
the idea as foolhardy, and in all likeli-
hood the majority of peonle who have
not taken the trouble to follow Mr. An-
dree’'s reasoning in the matler may be of
much the same oplnlon, But the same
might be said of most of the multitude of
expeditiors that have gone in search of
the pole, as well as of many other under-
takings. Every attempt to do some-
thing that has not been done hefore looks
fcolhardy to most people, until the reasons
upon which the adventurer acts are seen
to have been justified by results.

The idea of attempting to reach the pole
by halloon 18 one Mr. Andrea has had In
Fis mind for some years. In 1876, when
on his way across the Atlantic, he was
siruck hy the regularity of the trade winds.
This led him to reflect upon the possibflity
of making lorng balloon voyages, and es-
pecially of crossing the Atlantic from Eu-
rope to America. The impossibility, how-
ever, as he thought, of getting the money
for such an enterprise caused the idea to
be practically laid aslde untll 1892, Then
the splendid feat of Nerdenskiold and the
exploits of other Swedish scientists and
explorers In the arectic regions excited
in Mr. Andree the desire to do something
with the balloon in the same regions.
Hence arose the idea of utilizing the bal-
loon to crcss the polar region and perhaps
to reach the pole.

Experimentul Trips.

Up to this time'his study of balloons had
been malnly thedretical; but now he com-
menced -"x:}erimbntin% practically with
them. He first of all made some trips
with the Norwegian aeronaut, Cettl. Af-
tem that he obtained a:grant of (30 from
a fund for scientific purposes called “Lars
Hjertas Minne." (With this money he pur-
chased a small halloon; capable of holding
4),5M cubic feet of Eus, with which he
made some ten oritwelle ascents.

The experiencerof balloon navigation ac-
quired during these tmips strengthened Mr.
Andrea’s belief inv thes possibility of reach-
ing the pole by airships, as well as his re-
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Balloon House, Amsterdam Island.

solve to make the attempt if he could get
the means wherewith to fit out his expedl-
tion. Baron Nordenskiold, the celebrated
arclic traveller, supported him warmly, and
ne had not long to wait for the money.
He estimated that he would require in all
somathing llke £7,220. @oward this sum one
Swedish gentlcman, Mr. Alfred Nobel, gave
£3,480. The king immediately Increased it
by a gift from his private purse of £1,730;

Baron Dickson added an equal amount;
and a rrivate individual in Stockholm
brought the amount up to the required
£7,220 by a donation of £300. This practi-
cally closed the subsecription, but Col. Sell-
stroem, a palriotic Swede of Buenos Ayres,
sent an additional £200, as he put it, “for
extras that are sure to be required.”

Having trus secvied the means for his
undertaking, Mr. Andree went to work in
carnest. He traveled in England, France
and Germany, adding to his knowledge of
“alloons and their manufacture. On his
return he carefully revised what he had
seen, drew up the plan of an airship such
as he wanted for his purpose, and gave it
1o M. Lacmamire, the famous balloon man-
ufacturer of PParis, to construct, at a cost
of £2,004),

The Balloon,

The finished balloon is 75 English feet In
height from the appendice, or opening, to
the summit, or %7 feet in all from the cap
to the bottom of the basket, or gondola, In
which the air navigators will have their
sleeping place durlng their sky voyaging.
The upper two-thirds of the balloon proper
are made of three thicknesses of silk, the
lower third of two thicknesses, the whole
leing stuck togaiher with varnish. In ad-
dition two ccats of varnish are given to
the outside of the riik, and two to the in-
side; the network in which the balloon is
inclosed is of Italian hemp five millimeters
in thickness (2bout 2 in.). At the balloon's
largest dianeter, the meshes of the netting
are about 13 inches square, decreasing in
size, of course, as the balloon narrows up-
Fward and downward. The balloon has no
valve at the top, as is generally the case,
but has insiead two on opposite sides of
the equator, and a third at the appendice.
This latter is automatic, and is designed to
rrevent the entrance of air into the bal-
ioon. It opens by a pressure equal to ten
millimetecs (about 4 in.) of water and lets
out superfluous gas The upper valves are
opened by lines attached to them on the
imside, and passing through the balloon
near to the automatic valve, The upper
end of-the palloon is protected by a cap of
varnished silk. This is to strengihen it
agalnat snow and the rays of the sun,

All the ropes—forty-eight in number—
coming from the network terminate in the
suspension or bearing ring, the strongest
part of tha whole apparatus. This ring Is
made of wood and is seven meters (ahout
T4 yds.) in elrcumference. Strengthened by
¢ross bars, it serves as a storage place for
reserve ropes, anchors, ete.

The spaces between the ropes descending
from the network to the suspension ring
are covercd on the outside by canvas. In-
side the canvas are sewn pockets in rows
one above another. They numhber somse M)
in oll. In some are stcred meat in tins,
in others provisions of various kinds, while
in others are the materials for a collap-
sible hoat, a tent, and three sledges. This
store house, as we may call It, is 15 feet
in diameter in the higher part, and has a
circumference of o0 feet, while its depth
is Gls feet,

Stecring Apparatus.
The bearing-ring, of course, supports the
basket and the apparatus for steering.

This steerlng apparatus is a new feature
in ballooning, the invention of Mr. Andree.

It consists of guide-ropes and sails. The
guide-ropes are three in number, and are
attached by means of gearing to the sus-
pension-ring, hanging thence to the ground
or the water, as the case may e, and drag-
zed along in the wake of the balloon. The
ropes are of different lengths, the shortest
heing 310 meters (about 1,017 feet) in length,
the next 320 (about 1,042 feet) and the long-
est 370 meters (about 1,205 feet), and they
weigh a kilogram (about 2 1-4 pounds) per
meter. The difference in length is designed
to prevent them from hanging close to-
gether, in which case, if any of them got
lodged, all would be lodged, and the balloon
would be stopped in its progress. But if
any of the ropes catch separately the bal-
loon can be freed, either by the rope break-
ing at its woaakest point (specially con-
trived) or by its being detached from the
balloon by means of a screw imbedded in
the rope 100 meters (about 328 feet) from
the suspenson-ring. Supposing one of the
ropes were to be caught in something, one
of those In the balloon would twist the
rope at the top, and this would have'the

The Balloon.

effect of releasing a spring, and so allow-
ing a screw to be unscrewed.

The guide-ropes are trailed after the bal-
loon, of course, exactly in a line with the
direction in which the balloon happens to
be going. If the end of the rope be moved
right or left in the bearing-ring, the balloon
will at once turn round an equal distance
in the opposite direction, so as still to keep
it exactly in its wake.

Mr. Andree found when once crossing the
Baltic, and had dropped the end of a rope
into the water to “slow’” the motion of the
balloon, that the retarding effect of The
guide-ropes on the balloon causes {t to
move with less veloeity than the wind does,
and at the same time excites a pressure of
wind corresponding to the diminution of
the velocity. If this pressure acis upon the
sail, it will carry the balloon in the same
direction. If the =all is at right angles to
the direction of the wind, then the direc-
tion of the movement will not be changed.
But if the sail is brought to a more acute
angle to the direction of the wind, the pres-
sure of the wind will cause the balloon to
deviate from the direction of the wind.

Sails for Guiding.
The balloon carries three salls. They are
bearing-ring and beneath the balloon
proper. One is inside the ropes that sup-
port the bearing-ring, while the other two
are outside the ropes, presenting in all 800

square feet to the wind. The sails are sus-
pended by broad straps from the top of the
balloon, the straps being held in place by
being threaded in and out of the netting.
In the ordinary way the salls would only

help to carry the balloon directly before

-down

attached to bamhoo spars lying across the

the wind. But if the gulde-ropes are moved
a point or two to the right on the hear-
Ing-ring, the salls, instead of being directly
before the wind, are brought to a slight
angle to it, dnd the action of the ropes
dragging behind keeps them there, with the
result that the air-ship, in place of going
directly before the wind, moves in a direc-
tion at a certaln angle to it.

These gulde-ropes serve another purpose
in the guidance of the halloon: that is, they
tend to keep it at a certain and equal mean
distance from the ground.

“l shall never go beyond 150 meters
(about 402 feet) from the earth If I can
help,”” Mr. Andree observed, in explaining
the management of his balloon. *I may be
obliged to go up higher If I meet with very
high land, but so far as possible I shall
keep to my mean height of 150 meters.”

There will necessarily be a slight varia-
tion of distance from the ground, for when
the sun shines the gas will be made lighter,
and hence the balloon will rise a little. In
the same way, if the sky be overcast the
gas will be cooled—made heavfer—and the
balloon will descend somewhat.

But If the balloon wishes to rise theras is
at once a check put upon it, because it has
to lift the guide-ropes, which are dragging
upon the ground or in the water, and which
in all weigh 1,000 kilograms (about 2,204
pounds). On the contrary, if there is a dis-
position to descend, 1t decreases the weight
it I8 carrying with every foot it sinks, be-
cause It has so much less rope to bear, and
hence the downward motion is arrested.
Thus there is a constant force at work
tending to keep the balloon at a mean dis-
tance from the ground.

The guide-ropes, four inches in diameter,
are for the first 100 meters (about 328 feet)
of hemp, the lower part being of coir, and
are thoroughly saturated with vaseline to
prevent thelr sinking when in water, and
to diminish*friction. By means of tackling,
the guide-ropes can be moved from point to
point of the suspension-ring, as required
for the purpose of steering.

The Living Arrangements.

The basket, or gcndola, 18 elrcular in
shape, about five feet in depth, and six and
one-half feet In diameter. The lower edge
on one slde is cut away, so that If it strikes
the ground it will not turn over. The edge
thus shaved away is the one facing the di-

rection the balloon 1s going. The basket
ig provided with a strong wicker-work lid,
in which is a trap-door la-ge enough for

Cooking

Steering
Apparatus,

Apparatos.

the exit and entrance of the travelers,
whose sleeping place is in the basket. Ounly
one person, however, will sleep at a time,
the other two belng in the meantime at
work in the “observatory,” a= the space
immediately above the hasket is called. The
observers stand upcn the Iid, ahove which
they have free space of some eight feet
AL a convenient height (about three and
one-half feet) is a ring of equal clreumfer-

well they may, for a cooler or more cour-
ageous man is rarely to be found.

Three Parts of the Expedition.
The expedition naturally divides itself
Into three parts: The voyage to Spitz-
bergen,the balloon voyage and the journey
home.

For the transport of the travelers, their
ballooa, the materials for inflating it, ete,,
and the necessary provisions to Spitzbergen,
the iron ship Virgo of 5,5 tons carrying
capacity, Capt. H. Zachau, was chartered.
It sailed from Gothenburg on June 7.
Captain Zachau expected to reach his desti-
nation about June 18,

Arrived there, and a landing safely ef-
fected, there was much to be done—ihe
wooden house, ninety-five feet in width and
100 feet in heighi, for sheitering the bal-
loon during inflation, to be put up, the gas-
making shed and apparatus to be erected,
and a great deal of detall work to be seen
to. Tie house was constructed at Gothen-
burg at a cost of {1,000, It is octagonal in
ehape, and is 80 substantially put together
that when half of 1t Is taken away the
other half remalns perfectly stable. This
was done with the view of allowing the
lee side to be removed when a suitable
wind arose, so that the balloon could get
free from the house without being subjected
to undue pressure from the wind. The roof,
which Is of canvas, is so constructed that
it can be removed in a few minutes by
pulleys.

The material for making the gas consists
of forty tons of iron filings, thirty-five tons
of sulphuric acid and seventy-flve tons of
water.

For putting up the house, making the
gas, ete., a large number of carpenters,
blacksmiths and other artisans—including
an experienced gas maker—were taken with
the expedition to Splizhergen,

Everything being ready, 1t was Mr. An-
dree’s intention to take advantage of the
first southerly wind, If strong enough, to
let g5 his moorings and sail away north,
Into the reglons of eternal ice.

None of the explorers appear to have the
lcast doubt about their coming safely home
from their perilous adventure The only
doubt there scems to be in thelr minds is
#8 to where they will land, and how far
they may have to travel over snow and ica
Lefore they rcach the borders of civiliza-
tion.

The explorers calculated that they would
lose about one cuble fost of gas a day, ard
that they could afford to lose 1006 cuble
feet without impairing the efficiency of the
balloon. They carry food for about 120
days.

As regards the temperature they will ex-
perience, Mr. Andree thinks they will have
It about freezing point all the time. “Our
chief danger,” he adds, “will arise from
snpow or rain getting frozen on the halloon.
If we were to have much snow and it be-
came firmly attached to the balloon, or If
much rain were to fall and it froze, that
would be a real danger, because 1t might
overweight us and bring us to the ground.
But apart from that, 1 do not sees much
danger If we got into a cycione, we could
steer gut of it, as a ship does.”

The Time Necesanry,

Dr. Ekhclm’s estimate Is that under fa-
vorable circumstances they may travel
at the rate of from twelve to fifteen miles
an hour, and that they might reach the
jole in six days, and Siberia of the Narth

American contiment In two weeks

“But this,” he remarked, “is putting things
in the most favoral ondition Pos

we might be six weeks in reaching con-

tinental land, and that is really more likely
to he the case”™

ence with the basket, and upon this are |
fastened the scientific instruments with |
which they work; barometers, thermome- |
ters, sextants, altazimuth, anemometer, an |
instrument for determining the direction
and velocity of the clouds, one for record- !
ing the Intensity of the sunlight, another
for showing the true horizon, compasscs, a
magnetometer, a theodolite, and two pho-
tographic cameras. When the obhservatory
is suspended from the balloon, a canvas
covering will extend round the supports,
which will, to some extent, protect the ob-
Bervers from the wind., Inside, the canvas
i8 provided with pockets for holding record-
ing books, instruments when not in use, A
cooking stove has been specially invented
1o obviate the danger that would arize if
cooking were done in too close proximity
to the gas. It measures ten inches by sev-
enteen Inches, and when in use hangs by a
rope twenty-five feet below the roof of the
basket. By means ot a string running
an india rubber tube, a match 18
struck and a epirit lamp is lighted. In half
an hour water is hoiled, soup made, or meat
cocked: then by a puff down the tube the
lamp is extinguished, and the food is ready
to be hoisted up and enjoyed. It cannot be
used, however, in a high wind.

Mr. Andree has made something like thir-
Ly inventions In connection with the bal-
loon: then manufacturers have made others

to overcome difficulties; =o that, with l'r.I
Ekholm's and Mr. Strindberg’s, sixty or |
sevenly inventions in all have been maie

in order to carry out specially the design
of the expedition. One of these is an in-
vention by which they will have fresh bread
all the time.

A collapsible boat twelve feet in length
by four feet in breadth is also carried: the |
framework of it is of ash, and the covering |
of sllk, the same as that of the balloon.
No nalis are used in its construction, the
keel, ribs, ete., being tied together with
sinews. It earries three persons and W0
kilogrammes (about 1,223 pounds=)of freight.
Two men can put it together in six hours. |

Silk for (lothing,

The silk vsed for the balloon and the boat
has been found, when prepared with var-
nish,so impermeable by wind and water, that 1'
the aerial voyagers have had suits made of

it to wear when in their sky observatory.
Thelr other elothing includes sleeping bags |

llke those used by Nansen in his Greenland |

expedition.

The sledges, like the frame of the boat,
are made of ash. They are nearly three
meters (about nine feet ten inches) in
length, weigh a little over twelve kilo-
grams (about twenty-six and one-half
pounds), aad carry 10 kilograms (about
220 pounds) cach. They are made from the
design of Mr. Andree, and the accompany-
ing diagram by lim will show in what they
diifer from the old form of arctic sledge.
In short, they are of the same shape top
and bottom, so that if the runners get
damaged by the ice, the sledge can be
turned right over.

A small buoy, made of cork and covered
with copper wire, terminating in a spiral
bearing the Swedisn flag, is to be dropped i
at each degree of latitude as a way-mark. |
Within each Is a brass tube in which will
be placed a record and chart of progress
made.

Dr. Ekholm is a man bordering on fifty
yvears of age. He is a doctor of science,
and one of the best-known meteorologisis
in Europe. 8o long ago as 18K2-53 he had
charge of a Swedish scientific expedition
to Spitzbergen, in which Mr. Andree took |
part. He is the author of several treatises
on subjects connected with meteorology.

Mr. Andree I8 an engineer by profession,
but is now the examiner-in-chief of the
royal patent office in Sweden. He Is very
tali, standing over six feet, broad-shoul-
dered, and allogether of herculean frame.
It is possible that he may return from his
voyage before completing his forty-second
year. In a city notable for handsome men,
he is remarkable for his good looks.

The third and youngest member of the
party, Mr. Nils Strindberg, 1=, like his chief,
a man of magnificent physique, and appar-
ently well fitted to urdergo any amount of
fatigu: He is not yet twenty-four years
of age; but he has already distinguished
himself at the wuniversity, especially in
science, and is a teacher at the High Schoaol
for Bcience in Btockholm.

Both Dr. Ekholm and Mr. Strindberg have

Mr. Anidrec's estimate is much shorter
than this. He reckons the halloon’s mean
rate of traveling at twenty mil=s an hour,
or nearly that. *“So,” he says, ° may
he at the pole in foriy-two hours, and in
Siberia or Bering's strait in a week'™ He
lavghs as he says so, Lot adds: “It is

quite possille, but I don’t think it is very
probable. It is more liksly that we shall
bhe three weeks or even more, I would
Tather not do it 80 Quick, because of our
observations.”

It may here be noted that, judeing Trom
what is known of the prevailing winds in
the polar regions, the explorers arrived
at the following conclusions as regards
the probable place of their landing:

(1) The greatest probability is that the
balloon will land in Siberia in about lati-
tude 70 N, and long. 135 E.

() That it wifl land on the Samoveden
pevinsala in lat, 50 N, loag. 70 E.

3} That §t will land in the vicinity of
Cape Ilarrow in Alaska, In lat. 70 N. and

ling. 155 W, where there is an American
government station.
3) That it will land in RBritish North

Americz in lat. 67 N, long 1w W,
_Speaking of these probabilities Mr. An-
aree said:

“For myself, T would like as wall as
anyvthing to sight continental laul at
Bering's straft, and be able to go as far
as San Francisco, but that is not jikely.
What would please me the least, perhaps,
would be to come down in northern Green-
lund, which would probably compel us te
remain there a year., We might, of « nurse,
find ourselves bronght right back to Spitg-
bergen, though that, of course, is hardly
to e expected

Dr. Ekbolm took tc himself a wife after

the expedition was decided upon and he
had undertaken to go with it Person-
ally., he wished to posipone the weddi
until his return, hut the lady felt @

and desired that the ceremony should
place without delay.

Neither Mr. Andree nor his younger com-
panion is married

Mr. Andree’s mother is still living, a
bright and active-minded lady of seventy.
Everything concerning the expedition she
walches with the greatest interest. Not

| an article or paragraph appears about it
1I‘mt she must have a copy, and these sha
| dates and puts away with the greatest

care.

Should the voyagzers have the good for-
tune to return, and they should descond
in any part of the Russian lominions, they
will be given every possible assistance,
Ters of thousands of a circular have hesn
distributed broadcast throughout Siberla,
Instructing all and sundry what in Jdo
shouid the balloon descend in their midst.
Similar circulars have heen  distributed
also in Alaska and British North America

- —.-—
Another Kind of Queen.
From Aaccdotes,

A scn of the Marquis of Salishury has
a great love for bees, and, finding one of
hizs hives queenless, he sent an orler te
Welwyn, the nearest town to his father's
beautiful estate at Hatfield, for a Carniolan
queen, o, a famous Italian bee, and asked
to be Informed of the probable time of its
arrival. The bee master, wishing 1o serve
Fia distinguished customer with all promp-
titude, sent off the bee by the next train,
afd wired to Hatfield: “The queen will ar-

rive by 3:40 this afternoon.” When the
young lord reached the station he found
the place thronged with people. The telos-

graph clerk haa jumped to the conclusion
that her majesty was paving a sudden
vigit to Hatfleld, and, as he was unalble to
keep such an important telegram to him-
sell, the news spread like wildfire

Gf:al was the disappointment of the peo-
ple when they discovered that the only
aqueen to come was one that the voung lord
could carry home in a match box in hisg
walstcoat pocket,

— - &
Insuflicient Data.

From he Cincinnati Enguirer.
The inquisitive passenger had hinted
arrund until his pdtience had worn out,

&0 he asked the dignified passenger: “What
is vour business?™"

The dignified one answ:red him: “I am
a lung specialist.'”
The inquisitive man stayed still for

awhile, then he broke out again:
“Say. 1 just happened to think.,” he said.
“Did you mean you are a doctor or a prize

the greatest confidence In their chief, and

fighter?”

The boats on the Park Lake are very pretty and picturesque, but the names do
riol always fit the occupants.—Harper's Baz:r,



